Mechanism of interferon action. Kinetics of decay of the antiviral state and protein phosphorylation in mouse fibroblasts treated with natural and cloned interferons.
The kinetics of decay of the antiviral state and protein phosphorylation induced with natural mouse interferon (IFN) and with cloned human IFN were examined in monolayer cultures of mouse Ll929 fibroblast cells. The antiviral state measured by single cycle virus yield reduction with either vesicular stomatitis virus or reovirus decayed significantly within 2 to 3 days following removal of IFN and by 5 to 8 days virus yields had returned to the level of untreated control cells. Trypsinization of IFN-treated cells did not detectably alter the rate of decay of the antiviral state; however, the decay occurred slightly more rapidly in actively growing as compared to stationary cell cultures. The decay of the IFN-induced protein kinase which catalyzes the phosphorylation of endogenous protein P1 and purified initiation factor eIF-2 alpha correlated with the decay of the antiviral state. The decay rates of the antiviral state and protein kinase observed in mouse L929 cells that had been treated with natural mouse IFN synthesized in Newcastle disease virus-induced L929 cells were comparable to the decay rates observed in L929 cells that had been treated with recombinant human IFN-alpha A/D synthesized in Escherichia coli. The induction and decay of the antiviral state and protein kinase following treatment with a single dose of IFN did not significantly affect the sensitivity of the cell population to a subsequent treatment with a single dose of IFN. However, continuous treatment of L929 cells with natural mouse IFN or recombinant human IFN prevented the decay of both the antiviral state and protein kinase but also ultimately lead to cell death. The results suggest that protein phosphorylation may play an important role in the mechanism of IFN action in mouse L929 fibroblasts.